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© Single pass drill. 

© A drill has features to enable it to drill holes with 
bottoms that have flat peripheries in a single pass and with 
close tolerances. The drill (11) is of a twist-drill type having 
two helical grooves (15) extending upward along the shank 
<15) to a cutting tip. The cutting edge of each groove (15) is 
formed into two separate zones. The inner zone (21) 
converges to a point (25) and is formed at a neutral rake. The 
outer zone (19) is perpendicular to the axis (23) of the drill 
(11) and formed at a positive rake. 
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SINGLE PASS DRILL 

This invention relates in general to drills for 
drilling holes in metal parts, and in particular to a drill 
for drilling in a single pass a close or low tolerance 
5 hole with a bottom having a flat periphery. 

In manufacturing earth boring bits, large numbers 
of holes are drilled for receiving tungsten carbide inserts 
or compacts. The holes normally are cylindrical with a 
bottom with a flat periphery surrounding a conical depression 
10 in the center. The tungsten carbide inserts are pressed into 
the holes with an interference fit. The holes must be 
drilled within close tolerances to provide the proper 
amount of retention. 

In the prior art, the holes are drilled by 
15 first using a conventional twist drill having a conical 
point and two helical flutes or grooves extending to the 
point. The drill is undersized about thirty thousandths. 
Subsequently, a reamer is used to ream the hole out to the 
proper diameter. The reamer normally has four helical or 
20 straight flutes or grooves and a flat cutting tip. While 
this two-step operation provides accurately dimensioned 
holes, it is time consuming and expensive. 

In this invention, a drill is provided that will 
drill in a single pass a close tolerance hole with a 
25 bottom having a flat periphery. Reaming by the use of a 
reamer is thus unnecessary. The drill has two helical 
grooves, each of which terminates at a cutting edge. Each 
cutting edge has an outer zone and an inner zone. The 
outer zone is in a plane perpendicular to the axis of the 
30 drill for cutting a flat bottom. The inner zone extends 
to an apex. The surface of the groove joining the cutting 
edge of the outer zone contacts the workpiece at a positive 
rake. The surface of the groove joining the inner zone is 
formed to contact the workpiece at a neutral rake. The 
35 positive and neutral rakes of the inner and outer zones 

balance the cutting forces and provide two different chips . 

Fic. 1 is a side view of a drill constructed in 
accordance with this invention. 

Fig. 2 is a top view of the drill of Fig. 1. 
4 0 Fig. 3 is another side view of the drill of Fig.l. 
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Fig. 4 is another side view, enlarged, of the 
drill of Fig. 1. 

Fig. 5 is a schematic view illustrating the rake 
5 of the outer zone of the cutting edge of the drill of Fig.l. 

Fig. 6 is a schematic view illustrating the 
rake of the inner zone of the cutting edge of the drill 
of Fig. 1. 

Referring to Fig.l, drill 11 has a shank 13 

10 that is cylindrical or. one end for reception within a 
chuck of a drill press (not shown) . A pair of grooves or 
flutes 15 are formed in drill 11. Grooves 15 commence a 
selected distance above the base of shank 13 and extend 
in a helical or spiral nature to the cutting tip. Each 

15 groove 15 has an identical cutting edge. The cutting 

edge for each groove 15 includes an outer zone 19 and an. 
inner zone 21. 

As shown in Fig. 1, the cutting edge outer zone 
19 of each groove 15 defines a line that is straight and 

20 lies in a plane perpendicular to the axis 23 of the drill 
11, The cutting edge inner zone 21 of each groove 15 
defines a straight line that slopes from the outer zone 19 
to an apex 25. The cutting edge inner zone 21 of each 
groove 15 lies in a plane that intersects the axis 23 at 

25 an obtuse angle a of about 116 degrees. The radial width 
of each cutting edge inner zone 21 is about the same as the 
radial width of each cutting edge outer zone 19. 

Figs. 5 and 6 indicate the rakes of the cutting 
edge outer zone 19 and inner zone 21 of each groove 15. The 

30 term "rake" means the angle between cutting edges inner 
zone 21 or outer zone 19 and a plane perpendicular to the 
working surface 27 to which the drill 11 is applied. An 
angle of zero degrees is a neutral rake, a positive angle 
is a positive rake, and a negative angle is a negative 

35 rake. The angle between a plane perpendicular to working 
surface 27 and the surface of groove 15 that forms cutting 
edge outer zone 19 is a positive angle b of about 15 
degrees. The angle between the surface of groove 15 and a 
plane parallel to working surface 27 is an obtuse angle 

40 of 105 degrees. A negative rake (not shown) would place the 
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surface of groove 15 at an acute angle with respect to a 
plane parallel to working surface 27. 

As shown in Fig. 1 and Fig. 4, a flat region 
29 parallel with axis 23 is machined in groove 15 and 
forms the cutting edge inner zone 21. As shown in Fig. 6, 
the angle between flat region 29 and a plane perpendicular 
to working surface 27 is zero degrees. The cutting edge 
outer zone 19 is thus formed at a positive rake and the 
cutting edge inner zone 21 at a neutral rake, which is 
less than the rake of the cutting edge outer zone 19 and 
less than a positive rake. 

Referring to Fig. 2, the cutting edge outer zone 
19 rotationally leads a flat region 31. Similarly, a flat 
region 33 follows the cutting edge inner zone 21. As shown 
in Fig. 3, region 31 intersects a plane perpendicular to 
axis 23 at an angle d of about eight degrees. Region 33 
intersects flat region 29 at an angle of about 82 degrees. 
As shown in Fig. 2, on the trailing side of the cutting 
edge zones 19 and 21 , metal is removed in inclined areas 
35, 37, 39 and 41 for clearance purposes. 

Referring to Fig. 2, the cutting edge inner and 
outer zones 21 and 19 are not on radial lines. The cutting 
edge outer zone 19 defines a straight line that does not 
intersect axis 23, rather is offset and leads the axis 23. 
Cutting edge outer zone 19 is parallel with the cutting 
edge outer zone 19 of the opposite groove 15. Cutting edge 
inner zone 21 defines a line that does not intersect axis 
23, but is offset and leads axis 23. Each cutting edge 
inner zone 21 is parallel with, but does not intersect, 
the cutting edge inner zone 21 of the opposite groove 15. 
The cutting edge inner zones 21 are spaced apart from each 
other at apex 25 the width of flat region 33. Cutting edge 
inner zone 21 intersects and leads cutting edge outer zone 
19 by an angle e of about 15 degrees. 

In operation, the drill 11 is placed in the chuck 
or holder of a machine spindle and brought to bear against 
a metal working surface 27 such as a drill bit cutter. 
No predrilling, drill bushings or any other preparatory 
procedures or devices prior to engagement of the tool into 
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the workpiece are necessary. Initially, the cutting edge 
inner zones 21 will engage the working surface 27 and 
begin drilling a conical hole. 
5 Subsequently, the cutting edge outer zone 19 will 

contact the working surface 27, drilling a cylindrical hole 
with an annular flat bottom surrounding the conical hole 
formed by the inner zones 21. As shown in Figs. 5 and 6, 
the cutting edge outer and inner zones 19 and 21 engage 
10 the working surface 27 at positive and neutral rakes, 

respectively. This changes the formation of chips as they 
are separated from the working surface into two different 
chips that are easily ejected from the hole. 

The resulting hole is cylindrical with a bottom 
15 naving a flat periphery normal to the axis of the hole 
and surrounding a conical depression. The radius of the 
conical depression is about the same as the radial width 
of the flat periphery. Inserts (not shown) of tungsten 
carbide are then pressed into the holes. Each insert 
20 has a base with a cylindrical exterior and a flat bottom. 
The bottom of the insert contacts and is supported by the 
flat periphery of the hole bottom. 

The invention has significant, advantages . The drill 
forms a close tolerance cylindrical hole with a flat peri- 
25 phery on the bottom. This avoids a second operation of 

reeling, thus saving greatly in the expense of manufactur- 
ing articles with precision holes. 

While the invention has been shown in only one 
of its forms, it should be apparent to those skilled in the 
30 art that it is not so limited but is susceptible to various 
changes without departing from the scope of the invention. 
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CLAIMS: 

1. A drill, comprising a shank having a pair of 

helical grooves, each terminating at a cutting edge, 
5 characterized in that each cutting edge has an outer zone 
formed at a positive rake and lying in a plane perpendicular 
to the axis of the drill, and that each cutting edge has 
an inner zone that slopes to an apex and is formed at a rake 
that is less than the rake of the outer zone. 
10 2. A drill, according to claim 1, characterized 

in that the inner zone of each cutting edge is formed at a 
less than positive rake. 

3. A drill according to claim 1 characterized in 
that the inner zone of each cutting edge is formed at a 

15 neutral rake. 

4. A drill for drilling holes in a working surface, 
comprising a shank having a pair of helical grooves on 
opposite sides, characterized in that each groove terminates 
in a cutting edge that has an inner zone and an outer zone; 

20 the cutting edge outer zone of each groove being straight 
and lying in a plane perpendicular to the axis of the drill 
bit, the surface of each groove immediately joining the 
cutting edge outer zone being inclined so that it is at a 
positive angle with a plane perpendicular to the working 
surface; the cutting edge inner zone of each groove being 
straight and sloping to define an apex, the surface of each 
groove immediately joining the cutting edge inner zone 
being formed to be in a plane perpendicular to the working 
surface. 

30 5. A drill according to claim 4, characterized 

by a line extending along the outer zone of the cutting 
edge of each groove being straight, perpendicular and 
offset to the axis of the drill, and being parallel with a 
line extending along the cutting edge of the outer zone of 

35 the other groove, the surface of each groove forming the 
outer zone of the cutting edge being formed to be at said 
positive angle with respect to a plane perpendicular to 
the working surface; and a line extending along the inner 
zone of the cutting edge of each groove being straight 

4 0 and extending from the outer zone of the cutting edge of the 
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same groove to an apex, the inner zone of the cutting 
edge leading the cutting edge of the outer zone of the 
same groove, the surface of each groove joining the inner 
zone of the cutting edge being parallel with the axis 
of the drill, the inner zones of the cutting edges of the 
grooves being paralel with each other. 
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